General introduction
Anhydrous THF and dioxane were distilled from sodium-benzophenone, and dichloromethane was distilled from calcium hydride. All starting materials were purchased from either J&K Chemicals Co. or Sigma Aldrich Chemical Co.. Water was distilled and purified through a Milli-Q water system (Millipore Corp., Bedford, MA). All reactions were carried out under a nitrogen atmosphere with dry solvents under anhydrous conditions, unless otherwise noted. Reactions were monitored by thin-layer chromatography (TLC) carried out on 0.25 mm Tsingdao silica gel plates (60F-254) using UV light as visualizing agent and an ethanolic solution of phosphomolybdic acid and potassium permanganate, and heat as developing agents. Tsingdao silica gel (60, particle size 0.040-0.063 mm) was used for flash column chromatography to purified compounds. Yields refer to chromatographically and spectroscopically ( 1 H NMR) homogeneous materials, unless otherwise stated. Melting points were measured in SGW X-4B microscopic melting point apparatus, and were uncorrected. All compounds were characterized by 1 H and 13 C NMR using Bruker 300 MHz NMR and/or Bruker 400 MHz NMR spectrometers. Chemical shifts are reported in ppm (δ) relative to the residual solvent peak in the corresponding spectra; chloroform δ 7.26 and δ 77.5, and coupling constants (J) are reported in Hertz (Hz) (where, s = singlet, b = broad, d = doublet, dd = double doublet, bd = broad doublet, ddd = double doublet of dublet, t = triplet, td = double triplet, q = quartet, m = multiplet). High resolution mass spectra were taken using Brüker Apex IV RTMS using electron spray ionisation (ESI) technique. Mass spectra values were reported as m/z.
General preparation of β-cyano-L-alanine esters and amides:
To a stirred solution of N-protected-L-asparagin 1a-c (0.10 mmol) and alcohol or amine 2a-n (0.12 mmol) in DCM (5 mL), EDC . HCl (0.30 mmol) and DMAP (0.02 mmol) were added at 0 o C. This reaction mixture was stirred for 12h at room temperature. Then the reaction mixture was poured in H 2 O (10 mL) and extracted with DCM (20 mL). The organic phase was separated, dried, and subjected to flash column chromatography (EtOAchexane, 1: 4) to afford the desired compounds as white solids.
Physical data for the following products: 14, 154.79, 116.21, 80.75, 78.19, 50.32, 31.12, 28.16, 26.90, 25.14, 22.68, 21.82 73, 155.35, 117.05, 80.82, 50.64, 39.43, 31.24, 28.14, 21.31, 19.85, 13.58 68, 154.61, 116.53, 80.61, 46.93, 46.64, 28.18, 26.35, 25.40, 24.24, 22.12 53, 169.36, 155.34, 116.98, 81.03, 61.63, 50.46, 41.37, 28.13, 21.12, 13.98 155.42, 135.61, 134.30, 128.88, 128.74, 128.57, 128.38, 128.13, 115.91, 68.48, 67.49, 50.67, 21.68 52, 155.48, 143.55, 143.49, 141.34, 134.36, 128.96, 128.81, 128.62, 127.86, 127.19, 127.14, 125.07, 125.02, 120.09, 115.91, 68.59 89, 155.24, 134.75, 128.72, 128.69, 128.51, 128.47, 118.69, 80.53, 67.72, 52.47, 28.73, 28.18, 13.51 
